ABSTRACT
Aislados Microbianos de Pacientes en una Unidad de Cuidados Intensivos, y Factores de Riesgos Asociados
. The three most common nosocomial infections are ventilator-associated pneumonias, urinary tract infections and bloodstream infections (5, 10) . In the European Prevalence of Infection in Intensive Care (EPIC) study done in 1992, pneumonia was the most common nosocomial infection (46.9%) followed by urinary tract infection (17.6%) and bloodstream infections (12%) (2) . Data from the National Nosocomial Infection Surveillance System (NNIS) conducted between 1992 and 1997 from medical ICUs in the USA identified UTIs as the most frequent nosocomial infection (31%), followed by pneumonia (27%) and primary bloodstream infections (19%) (8) . A one-day point-prevalence multicentre study conducted in Mexico in 1995 showed that the most frequently reported ICU-acquired infections were pneumonia (39.7%), urinary tract infections (20.5%), and bacteraemia (7.3%) (11) . A report from Trinidad and Tobago conducted between 1998 and 1999 showed a 29.5% incidence of respiratory tract infections, a 20.1% rate of urinary tract infections and a 17.3% rate of bloodstream infections (12) .
It is important to take steps to prevent ICU infections, but when they occur, effective and early institution of appropriate antibiotic therapy is crucial. This will improve patient outcome and decrease the incidence of multiple resistant organisms (13) . The unique nature of the ICU environment makes this area of the hospital a focus for the emergence and spread of many antimicrobial-resistant pathogens (14) . The Director General of the World Health Organization (WHO), in the WHO annual report on infectious diseases for 2000, notes that "if the world fails to mount a more serious effort to fight infectious diseases, antimicrobial resistance will increasingly threaten to send the world back to a pre-antibiotic age (15) ."
There is wide diversity between institutions in the prevalence of pathogens and in their antimicrobial susceptibility. There is also variation in the frequency and types of infections among different subsets of patients within the same ICU (10, 14) . To produce effective empirical antibiotic protocols for individual ICUs, knowledge of common organisms and their sensitivity patterns is essential. The aim of this study was to determine the rate of positive cultures and to identify the common organisms and their susceptibility patterns from sputum, blood and urine samples of patients in the Intensive Care Unit, the University Hospital of the West Indies (UHWI) over a one-year period. Secondary goals included identifying significant risk factors for developing positive cultures and to assess the length of ICU admission and outcome of patients with positive cultures compared with those with negative cultures. The results of this study will help clinicians make the most rational choices of empiric antibiotic regimes based on common organisms, their antimicrobial susceptibility and the duration of invasive lines and mechanical ventilation.
METHODS
The UHWI, Kingston, Jamaica, has an eight-bed general intensive care unit that accepts surgical, medical, paediatric, obstetric and gynaecological patients. The hospital has a separate neonatal ICU (NICU), but occasionally, neonates are admitted to the general ICU when the NICU is full. A retrospective analysis of the medical data of all patients admitted to the general ICU, UHWI, between January 1, 2001 and December 31, 2001, was undertaken. Patients who were discharged or died within 48 hours of admission were excluded from the study group. All cultures of sputum, urine and blood taken during the study period were analyzed. Sputum and urine cultures were routinely performed on all ventilated and catheterized patients twice weekly. Blood cultures were done in febrile patients (temperature $ 38° C) with leucocytosis (WBC $ 11 x 10 6 /L) and those with prolonged central venous pressure (CVP) catheterization (> 5 days). Positive cultures obtained prior to admission or within the first 48 hours of admission were recorded as pre-existing infections.
A positive culture was defined as identification of organisms on gram stain followed by growth of the organism in the appropriate culture medium. In blood and sputum cultures, any growth obtained was reported. All positive isolates were included in the study and no inference based on the riesgo para el desarrollo de cultivos positivos incluyeron las infecciones previas a la admisión, el uso de antibióticos justo antes del ingreso a la UCI, el aumento de la puntuación APACHE II cuenta, y la edad avanzada.
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were so catheterized. This difference did not achieve statistical significance (p = 0.13).
Effect of Patient Factors
There was an increase in occurrence of positive cultures in patients > 70 years old (79.3% compared with 53.6% in those less than 70 years old) ( Table 3 ) but this did not achieve effect on the frequency of positive cultures (p = 0.14 and 0.81 respectively). Pre-admission infection and antibiotic use significantly increased the risk of positive cultures (p = 0.002 and 0.001 respectively). All except one patient had an APACHE II score of between 1 and 39 (worsening score represents increasing severity of illness, maximum = 71). There was a significant increase in positive cultures with an increasing APACHE II score (p = 0.02) ( Table 3) .
Stepwise logistic regression models were used to remove the effects of confounding variables. Age and preadmission infection were the independent factors found to significantly affect obtaining a positive culture (p = 0.03 and 0.001 respectively).
Effect of Positive Cultures on Patient Outcome
The mortality rate of patients with positive cultures was 30.0% compared with 23.1% in those with negative cultures. This difference was not statistically significant (p = 0.33). Patients who had a positive culture from any specimen (or multiple specimens) spent a mean of 16.9 ± 14.6 days in ICU compared with 5.1 ± 4.7 days for those patients with negative cultures (p = 0.001).
DISCUSSION
While positive blood cultures will reflect a septicaemia unless contamination occurred, positive trapped sputum and urine cultures will represent a combination of true nosocomial infections as well as colonization of the upper airway (with trapped sputum samples) or the lower urinary tract (with urine samples). Colonization refers to the presence of micro-organisms on mucosal surfaces of the body without invasion of cells or stimulation of an inflammatory response. A nosocomial infection is usually diagnosed on the basis of positive cultures in the presence of one or more of the following clinical findings: pyrexia ($ 38° C) or hypothermia (# 36° C), increased white cell count, and additionally for VAP only, purulent tracheal aspirate, chest signs on auscultation and new infiltrates on chest radiograph (7) . Even when this combination of signs is used, nosocomial infections, especially VAPs, are frequently overdiagnosed. More invasive tests such as bronchoalveolar lavage (BAL), or protected brush specimens (PBS) may be done, but these involve greater expense and expertise and are not practicable for many developing countries (9) . The microbials present in sputum and urine are the same organisms that may produce a florid VAP or UTI at a later date, so the results from trapped sputum and urine cultures will accurately reflect nosocomial infections in the ICU. The incidence of positive cultures will, however, be higher than those reported for nosocomial infections.
As expected, the occurrence of positive sputum cultures (50%) and urine cultures (23.1%) in this study were higher than those reported in other studies (2, 8, (11) (12) . However, the frequency of positive blood cultures (32.7%) was much higher than reported elsewhere (8, (11) (12) . This statistical significance (p = 0.35). Neither gender nor the presence of diabetes mellitus had any statistically significant A large number of sputum and urine cultures grew yeast, which may be due in part to the immunocompromised state of many of the patients (as a result of, for example, poor nutritional state, diabetes mellitus and steroid use) and the use of broad-spectrum antibiotics. This may, however, also indicate an overuse of antibiotics and the need for stricter control measures, especially as positive yeast cultures were commoner during the earlier stages of admission (10, 11) . The quandary is whether these infections should be treated with antifungal agents. If yeast is isolated from a blood culture, treatment should be started and the CVP line removed. Yeast cultured from urine in the asymptomatic patient may be due to catheter colonization. The catheter should be changed and the culture repeated. If the second culture is also positive, or the patient is unstable, neutropenic or a transplant recipient, a blood culture should be done and treatment commenced. Yeast grown from sputum is also usually due to colonization, and treatment is only commenced in severely ill, neutropenic or immunocompromised patients (16) .
This study suggests that early empiric antibiotic therapy in the ICU at the UHWI should include meropenem and/or ceftazidime or amikacin to cover for Acinetobacter and P aeruginosa. Combination therapy for P aeruginosa has been shown to decrease hospital mortality rate when compared to monotherapy (16) . Patients with prolonged mechanical ventilation should also be covered with trimethoprim-sulphamethoxazole or ciprofloxacin for S maltophilia. If a gram-positive organism is seen on the initial gram stain, amoxycillin/clavulanate should be used until sensitivity patterns become available. We need to explore sensitivity patterns to other agents less commonly used, such as piperacillin/tazobactam. Antifungals should also be considered in patients not responding to broad-spectrum antibiotics and who are severely immunocompromised, as evidenced by the high occurrence of positive yeast cultures.
The results of this study clearly indicate that the most susceptible patients to nosocomial infection are the elderly, those with previous infections or previous antibiotic therapy and the most severely ill (increasing APACHE II scores) (17) . Prolonged mechanical ventilation (> 5 days) and prolonged CVP catheterization (> 7 days) were also associated with significantly increased risk of positive cultures. These results are not surprising because both the endotracheal tube and CVP line act as portals of entry for pathogens. Similar results have been reported in a number of other studies (7, 11) . Mortality rates were not significantly different between patients with and without positive cultures, unlike several other studies (2, (7) (8) (9) . This discrepancy highlights the fact that not all patients with positive cultures had an active nosocomial infection. The hospital stay of patients with positive cultures averaged an additional 11 days, leading to greatly increased costs and possible increased morbidity.
In summary, nosocomial infections continue to be a major problem in the ICU, UHWI, and have been shown to increase patient morbidity. The results of this study emphasize the importance of local surveillance programmes to correctly guide empiric therapy. Strategies to control these infections must therefore include knowledge of infection rates, common pathogens, their antibiograms and risk factors for acquiring these infections. This will assist clinicians in choosing appropriate empiric antibiotics to maximize the patients' chances of receiving early and effective therapy. Surveillance must be ongoing, however, to reflect changes in microbial flora and to review regularly antibiotic protocols to keep clinicians current.
